Sugar House Earthquake Mitigation Return-On-Investment
For Single Family Residences in the Sugar House Community of Salt Lake City, Utah

HAZUS-MH is a loss estimation methodology
developed by the Federal Emergency
Management Agency (FEMA) and provides

Sugar House is
at the south-
eastern tip of
Salt Lake City
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Wasatch Fault

The Wasatch Fault is
classified as a normal
fault; one with mostly
vertical movement. This
area has an expected
average recurrence
interval between 1000 and
2000 vears. As the last
event on this segment was
about 1100 years ago, the
fault could slip anytime.
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a rigorous scientific model to calculate
losses due to natural hazards. The Advanced
Engineering Building Module (AEBM) was
used to perform a Level 3 analysis of the
Sugar House parcels and accounts for ] RS
a building's structural components and 5 [IIf!.'
reaction to strong ground motion. e = L]
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Un-Reinforced Masonry

Sugar House is an historic district at the
southeast corner of Salt Lake City on top of
a fault line with most single-unit residences
as are either unreinforced masonry or
wood frame. The loss estimation results

are based on a probabilistic magnitude 7.0
event with a recurrence interval of 1,500
years. Hazard contour maps from the Utah
Geological Survey provided data about saill
type, water depth, liquefaction and landslide
susceptibility, peak ground acceleration,
peak ground velocity, and spectral
acceleration at both 0.3 and1.0 seconds.
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Multi-unit dwellings were not
included as part of the
earthquake loss estimation due

| toalack of accurate data for the
associated building type
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About 64% of the single-family
residences in Sugar House are
un-reinforced masonry (URM)
building stock. The brick-on-
brick stvle was popular in the
1950s post-war boom, long
before seismic structural
guidelines were part of Utah's
building code. URMs suffer the
most damage from an
earthquake's ground motion.
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AEBM output gave estimates for casualties,
building damage and economic losses

(both structural and non-structural). These
data points were combined with the parcel
geometry in ArcGlS. The map shows the
return-on-investment (ROI) as the difference
in pre- and post-mitigation losses expressed
as a percentage of single-family residence
value (building plus contents value).

Ground Shaking

The Modified Mercalli
Intensity scale classifies
ground motion as shaking
intensity by those who feel
it. Severe shaking can
cause great damage in
poorly built structures.
Violent shaking can cause
even well designed frame
structures to be thrown
out of plumb.
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Earthquake Loss Estimation
with HAZUS-MH

HAZUS-MH is a hazard loss estimation
software program distributed freely by
the Federal Emergency Management
Agency (FEMA). The Advanced
Engineering Building Module (AEBM)
wias used to perform a Level 3 analysis of
Sugar House parcels. The parcel
geometries were combined with Salt
Lake County Assessor data to provide
AEBM with the input needed to perform
the analysis. Using Dr. Larry Reavely's
expertise in structural engineering and
seismic design, an algorithm was
developed to convert the exterior wall
type attribute in the county assessor
database to FEMA building tvpes
required for the AEBM analysis.
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This information helps legislators discover
how research at the university can benefit
the community and state, and the public
understand the magnitude of losses expected
in @ major earthquake along the Wasatch
fault and implement legislation to promote
earthquake mitigation.

HAZUS-MH information:
www.fema.gov/plan/prevent/hazus

Utah Geological Survey: geology.utah.gov

Mitigation ROI

Return-on-Investment (ROT) is
shown in color on the map as
the difference in pre- and post-
mitigation losses expressed as
a percentage of a single-family
residence value (building plus
contents value). Mitigation
ROI also correlates with saved
lives and property.

| Commercial buildings were not
| included as part of the
oarthquake loss ostimation dug
| 1o alack of accurate data for the
— | associated bwilding type

Reduction in economic loss to
building and contents value by
scismically mitigating single-family
residences just one "notch” better
than they are. Greater savings can
be achieved with increased levels of
structural mitigation.

Reduction in the average
probability of complete structural
damage (which renders the
building uninhabitable) by
seismically upgrading each
building to the next higher
seismically sound building profile.

Reduction in expected casualties.
Thats 44 fewer people dead, 22
fewer peaple with life threatening
injuries, 141 less people requiring
hospitalization and 423 less people
requiring medical attention.

DATA SOURCES: HAZUS-MH (Loss
Estimation Methodology developed by
FEMA); Utah Automated Geographic
Reference Center (AGRC)— parcels,
streets, LIDAR, fault lines, interstates,
churches, schools; Salt Lake City, UT—
Sugarhouse Community boundaries,
waterways; Utah Geological Survey—
earth science hazards

M1t1gat10n ROI
| 0% - 3.99%
e 40/0 = 6.44::%} I Schools

B 6.45% - 15.25% @  Churches
B 15.26% - 27.16% == == | Fault lines

* Analysis does not include results for non-single-family units (e.g. commercial, apartments). 0)

Shaking Intensity
Severe Shaking
~ Violent Shaking

Sugar House encompasses roughly six square miles. The
area dates back to the late 1800s when pioneers built an
experimental sugar beet mill. The industrial age saw the
development of Furniture Row along 2100 S at 1100 E.
Today's redevelopment includes mixed-use housing,

No Analysis

Map Author: Stuart Moffat, University of
Utah, Stuart.Moffat @utah.edu

Special Thanks: Doug Bausch,

FEMA Region VIII; Dr. Thomas Cova
(Geography) and Dr. Lawrence Reaveley
(Civil Engineering), University of Utah.

Shaking intensity is based on Modified shops, restaurants, and the historic Sprague Library.

Mercalli Intensity. Severe shaking is
MMI VIII; Violent shaking is MMI IX.
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